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ABSTRACT : PROBLEM TO BE SOLVED: To increase a voltage holding rate and to improve a contrast 
ratio by constituting a thin-film transistor(TFT) in such a manner that the current directions 
of two channels are different from each other. 

SOLUTION: The current directions of the respective channel regions 1 1 Na, 1 1 Nb are 
reversed from each other in the warped shape of polcrystalline silicon(p-Si) 1 1 in the 
constitution obtd. by intervening LD regions 1 1 Lc to 1 1Lf of, for example, about 1 to 2|jm 
length on both sides of gate electrodes 13Ga, 13Gb. Such LD regions 11Lc to 1 1 Lf usually 
is required to be >0.5|im in order to relieve strong electric fields, but if the LD regions are 
shrunk by the misalignment of masks, the strong electric fields are not relieved and lead 
currents are no longer suppressed. In such a case, the constitution to direct the directions 
of the currents in the channels reverse from each other, by which the leak currents are 
suppressed by another channel having a series relation with the one channel even if the 
leak currents are generated in the one channel. 
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mztitim i &vm 2 <oy- hmmt. aci«A¥« 
fcm*<r>misM 1 coy- hmmtcoMAmmRx/mism 
mf- bmmt co&%:Mmz&«Bj&ztitz& 1 cdt- 

■v ^*/MWK&tf ® 2 > *;Mii$ k , Ml em 1 0 

&v-AisiSk, mmmico^-^y^ummtmiivu 
mtit&ztix^hmmb^yit^fizte^x. 

HUH 9 

k lutem 2<r>^ v*>V<rmW5toim\. HCj£^|6] 

cs*vtv>* i t tffikb-t&m&m 1 ie*w>iw& i- 5 

[fS*«3] WIE^tea#*(MUd, HfriE&ilffllSfc: 
[00 0 1] 

[$&Wtf>SW-*i$«riHff] #§%B8Ji, ?S^^a (L 

CD : Liquid Crystal Display) tC*g|g$il^5iJK r- 7 
yy"A^(TFT: thin film transistor) tlL, # 
fc, f-ir^^Jl^tSfl^Ua^. EP*>. poly- 

-*WtJgj«LfeBttlilHh-ftai*iea^&Po 1 y- 
S i 

[00 0 2] 

atx/tv*. mz, x4 y^>ym=f-tLx. tft£ 

it i o o%^x^f-f v^BMte^/i'-f-ri'^WfcfT 
■5 i k ifx-ib „ ±mm. ismfflKmm? a xrw iz& 



[0 00 3] T^-f-f ^hU^XLCDti, -7h>J^ 

(tffii) k«ai««S:^rr&«« (*ri*is«o 
#\ m&z^x'mi*hztLtzffif&t%^x^&. m 

m&t^^XHK). TFTfc«tO«UR<JctcaHI?$ix, « 
JBWBBnSfi*. SSfg^fiCEPJn^^^EJiTFTcT) 

o f F&mzx r)\y<-)v Ymmsttth . asm* 

[0004]^:. TFTOf+y^Htum 
y'JnXpoly-Si) £fflV^£ k(Cj;^T. V 

po 1 y-S ililfSfy'j^y (a-S i ) iCJt^T 

»»b&wsv\ TFT^hM-fb^ix, mmm 

zmmt. m±micom^Hzxhmm^mfS.^ti?>tz 

n-chTFTtp-chTFTOffliiMM 
[0005]H7kH8tC. ZcoXo&p o 1 y-S i 

t f t l c d commm&com m. . n 7 «¥ffin 

•Cft»). H8*i-€-^c-ctlCiaofclBriiiaTftS. i 
K*»*»43fi«*S:li*lLT, *)-?W$&nth k k t, 

RteJfo^^-t^^-hk^iktio, mm. 
cDi.ftzmwzyyjuy-h (wg) ABtc**. 

X55rk'«0*«R (10 0) '^it 
^poly-Si (10 1). Cixk— f*rC1B¥ 

&mm<7>mmmaL$:&fiL~tz>m 1 <oa«»s4«E ( 1 0 

1 C ) im&ZtlX^&. poly - Si (lODS 

v?sicr>mw®mmm (1010 si^bcii s 
i ovtewf- htmm (102) tnmz-hxv 

4. >*-hK«JK (10 2) JitC(±, K-rKpo 1 y 
-S i kisW-l r-'O^U^ Kii*»^'fl:5 2o<oy— 
N«flfe(103Ga, 1 0 3Gb ) k. iix^C— f*«0 

h > ( l 0 3 L) a*ffM£;riT^S . 
[ 0 0 0 6 ] p o 1 y - S i ( 1 0 1 ) li, f - hBffi 
(103Ga. 1 0 3Gb) $-?X?J: Ut/k777 

KlOSGa, 103Gb) COfiTt pSfc<g»JKt 
K-try^S^^-v >-^;WMl|!{ ( 1 0 1 N a . 101 
Nb) k, ZtL$>^ >*)lffi®> ( 1 0 1 N a , 10 1 

Nb ) <5Di^<i(i n miz&mmz V - 1 y ^§ iX?t L D 

(lightly doped) ffiJS ( 1 0 1 Lc , lOlLd. 1 
OILe, 1 0 1 Lf ) k. LDlfi ( 1 0 1 Lc , 1 
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o i l f > (DMMtwiznmizmmmiz F-vyyzti 

Jt km y&ifv-xMi& (101D, 101S) k. 
2O00y-hfi(103Ga, 1 0 3 G b ) COfSJCD^ 
Wh. LDM ( 1 0 1 Ld, 1 0 1 Le) CDffltZV 

iffiBtt ( l 0 l B ) vy&m&frhtoX^h* rniem 

mm&mm <ioio izv-xm® (iois) t~ 
xf&mim%b*(7)&mmMi& (iois. ioid, i 

01B) tf+^l^K (lOlNa, lOlNb) 
<7)fflZlS;mmiZ\i-Vy?'ZtLtel.DM)& ( 1 0 1 L 
c, lOILd, lOlLe, 1 0 1 Lf ) #fl-tfE§fUfc-f- 
-V y */K9flBl(± LDD ( 1 i ghtl y doped drain ) b 0? 
{fix. f-*>*;MBi^fcJi&b&^Jte«WLTTO 

*>iia . * -y h * * »j r & i: twies-r u - ?m 

[ooo7] — muss i <7)M8)mm.wm (101 
c > tetti&t&y- h$mm < 1 o 2 ) ±t«y- h« 
m&t/^-r > (103) tm—Mfrt>%:&m2<Dm&)® 
jkbs ( 1 0 3c ) tmnLZti. mffl&mz&i&Lx^ 

Z>» Z.tlt>y-VW& ( 1 0 3Ga, 103Gb) 

M 1 0 3 L ) &tMS20*IB#g*«ffi (10 3 
C ) Zmo-kWlZlZS i 02«r4f^aSl<^>»H*«IIB 

(104) ttwrnzti. m 1 ^juasem ( 1 0 a ) ± 

izii, A 1 ^t'A^^rl, Kl^^f >Wm (10 5) &t/y 

(106) mki?t>ti. y-htmm ( 1 0 

2 ) OVISIttiilR (104) + =i 

^?h*-yKCT7, CT8) Srtf-LT^ I'M 
V • V-XfBJ* ( 1 0 1 D , 1 0 1 S ) KJ£«S*i.T^ 
S. H M >-m^ (105) ti. H— aUcoWvcs^fc 
&«3*vCt>S. -ix^. h'W >- • y-xtS ( 1 0 
5 , 10 6) ±(Cli, S i O23rtr05lB2tf>/liafeS»l 
(10 7) jWMUtfuO**. &2<?)J||SI?gftflS ( 1 0 

7 ) ±um^a%mm^m^mm < 1 0 s ) a* 1 tchc 

<fc DJBj*3*u $2£>J||3K&I£1K (10 7) tzimzti 
fz~=i>?9 h*-;KCT9 ) HUy-xlI(l 
0 6) fcfgKSS*VO*&. 

[ 0 0 0 8 ] H 7 $Z>'08 (Cij? LfcSMR h7>^ 
BftfrifcfcBMW-*. IS(IOO) ±fcr. t^e 
;l/7rXy'j3y (a-Si) £j£§ILT. xdf^-?P 
-4f-T--MZk '9 a - S i SrfcSmbLT poly- 
Siim. Z\tl*X. v^-y?L.X. TFTgBcD&g 

RtfSS 1 *>»I»8MHB ( 1 0 1C) zmLtx^h. 

poly-si (ioi) m&p mzwmMX' m t° y 

^LfcfJL ^ix^Md^BC S i O2=5ri;<0*&liffil£ 
SSL. y-MMSK (102) kLT^i. T^-;W 

cot*, -f^yaA^tfo-cmi^WKj^ftmffi (ioi 

C) iflaajt^fc-t*. ST/po 1 y-S iZWMLX. 

m>A ^y^Kk'^xsmmc^k. fyy^y 



K (WS i ) ZmmL. dcOpo 1 y-S i b 

ws iwtfyiM ) t m£ffl—'<?-yX'x.yi-y7'L. 

t> y-M6(103Ga. 103Gb) C^lSr 
WCOOTSVHZS^-T&y- h y ( 1 0 3 L) . 

2 v>mm®&nm ( 1 o 3 c > lt ^-s . 
ir&>-?x * y^ ^ h zmfo lxp-c hmmzm 

->ttfk. y— hWSi ( 1 0 3 G a , 103Gb) 
9 IZ LX „ {& F-XM-t'$?H *>?±A£*tV\ V-X 
S^FW^d IS, 1 ID) iLDSi(10 
lLc, 1 0 1 Ld, lOlLe, 1 0 1 Lf ) bft&fflm 

ztim&K.Y-Kyf'-th. mz. y-hmm (103 

Ga, 10 3Gb) iOt^^l/yXb^tUc 
flL dixS-vx^ici* K-XiT#?*M:*y£A£ : fT 
V\ 7— X&tfK M yffi® (101S. 101D)t 

ffiftftc v-vyy-fh b b l DStftB ( 1 0 1 l 

c, lOILd, 1 0 1 Le, 1 0 1 Lf ) &MfiZi~Z>° T 

s i o2*«wt-cJBi<0JiiaBe«i« ( 1 
04) z&f&Ltzm. i7fy/ci»)HWyii/y 
-xms ( i o i d , i o i s ) ±.<oy- h$mm < 1 
o 2 ) 3U)?sb i nrnmmkm ( 1 0 4 > ^iiltny 

^h*-/KCT7, CT8) StAM^S . Sgt. T 
i/A 1 S i Z.tl*ot~/1-yyLX. VV 

4 ymm (10 5) t V-XWM (106) Sr^L. 
#^?. 3y?;h*-;MCT7, CT8 ) £tf>LT K 

w yRx/v-xmm (ioid, 101s) {.zmm.1- 
x^t* Mt's y-xii (106) ±cr)m2commm 

11(107) ^U3y^?h*-^ (CT9) 

SCfctciOs f^HiflS (108) *&®.L. -ay?? 
( ct9 ) ^^ruy-^tffi ( 1 06) t~tg 

[0009 ] 

3Hc7)TFT-C1i. V— XBOfYVA yffl& ( 1 0 1 S, 
10 1D) tLDlSdOlLc, lOILd, 10 1 
Le, 1 0 1 Lf ) VA^^fcttJ: 9JBJft§*vrv> 
4. HP*>. 7* hx y ^-(cJ;0^$ix/iP^xh^-7 

-f ymm (iois, ioid, i o i b > 

KlOlLc, 1 0 1 Ld, 1 0 1 Le, 1 0 1 Lf ) k 

[OOlOJIot. ^iJ^.(fll9C^J:3C Ui^'X 
MR) #v*?-&*rti-jm:J: 9fiafcWEfc"f*i* 
fc . LDI8 ( 1 0 1 Lc) t LD®)i ( 1 0 1 Le) 
«/Jn*4V^4?H*L> LD^Jlg ( 1 0 1 Ld) kLD« 
« < 1 0 1 Lf ) **flfc*rf&. i^B#. HM y«« 
( 1 0 1 D ) tZJEW£tftni>& t % LDM« ( 1 0 1 L 

c) icj:*s«#;MWf&sivf . ^y^mm ( 1 o 
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i n a ) £.»—?vmff&.i* immm doiBjt 

]Em&tfWmZixZ>. *LT, LDfS$ HOlLe) 

tzti^xi>%m.Rtfm*izti-?. r^y^mm < 1 o 

INb) iZ'J £<0fctf>. OFF«SS 

[ooi l]— 2r, ^r^-fy^NmT, L 

D«8 < 1 0 lLc. .1 0 lLd. 101 Le, 10 1L 

ON*8W>j£?ffaL<2r^. HPfc, fi«flE<?5LD1R« 
( 1 0 1 Lc, 1 0 1 Ld, 1 0 1 Le. 1 0 1 Lf ) {4Jrt 

t. LDiJStlOlLc, lOILd, 1 0 1 Le, 1 

0 i Lf) 0>&fUiT$ &mm\Vj&-&& Li\ 

[00 12] 

gffiE$/irt:3g 1 2 cr> y- hVM k . tufa^H 

*m#MWffissn 1 h««i:^)Sffis«&tn» 
iam 2 coy- bw.wt<Qn&mmz&*mm.i$ttfc& 1 
>-^-;i^i^sixm 2 <7)^-v y^mm k . HfriESg 

1 co^- ^ y^vmt&tm 2 <of-v ^/miswisko mrf a 
^*S B a B ¥»tt;i4> tc^tt!»3&*W»Kfc: H - tr y^s ft* 

Ji «f (c ffisttM.m aWsaiK t H-ey/s 
m^tch f w . missi y^/i-mm 

vzmFFWbimwSLlz K- try ix^lS^JS^^ 
y-x«« fc , Mias? l cof-A- y^jummt ffiia 
FU"f y^ora . Mien i *>*"r y^mmt mim 
mmm.com. mmm2cor*y*)\^.®tmi&mim 
com. &if. mmzco+T y^n^mtmuv-xm. 
mcoffl izmitttmtfmm. iz v-t-y^^ntzmm 
mmtfimztix%&mmh7y~yxi?iz&\,\x, mm 
m i co^ >*}Ufm<nw&iifobffl&m2co j f-* y* 
)\&t&comk^mm*£^x^z>ffitfLx*foh. 

[0013] ZLtHZX *) . (£}S«MJiOffM{£M#'-* 

[pjt^T . —■fi<rtf'* y *>m®co{&m%.m®cott 

tfffi'hLX V-7Wffi.£ia^t:k LXi>, mn&f-*y 

mmTmmz&^x8.*)&-*tzBWx\ mumi 

cor* y^fucommum k mriais 2<nr*y wVcoWfc 
*Wimvzmjfaizztix^2>ffi&xbz>. 
[oo 14] ztiizx*). h7yisx?co^-*y*}i>& 

ij^zmms.mmcommm.^'ftim^tzk^ . —-nco 
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f-* y *)vmmzm tximmmmm^ l ^rai^sst 

LT t . ffc?)^ y */MRtt£H trtejS 

[00151ifc, HalE^*Sa#S«t«ti. KTiEAilfg 
tftcfewcita Kifr 0 ffllf feftfcJMW, KTSft l cor 
-v ^/HRMMattrKi 2: rof B3fS 2 cor * >*A4IWp> 

t tc^r^-c t . Mjjcommmmzm txit . i&mmm. 
fm-smmzx*), <j~^mmmt^tL, mfecomt 

[0016] 

[ ^H^^Hiftc 7 )^^] 111 1 2 «i*%Bjo^ 1 tfOH 
tfe^ffit^-SsSMN^^^^ (TFT) co^jf^^ 

ltv^. mu±&izwmt$co¥Mmxh>o . 0214-5- 
( 1 o) ±c ^ssa^ynv (po 1 y-s i ) (1 

1) 3&«TFTaJt*JV^T3tf5^fcR0ig-5fcJg«-ca 

t>J!»ft**i.T, iBl cofflSj^ftmfife ( 1 1 C ) k^rot 
v^. ^ix^p-Si ( 1 1 ) thMRxm 1 

iffidic) ±.izi±y-htmm (12) 

rv^s. y-Me*iH (12) ±c(if-h5^y( 1 

3 L ) iffifUZtl. P - S i (11) ft«t;««?t&« 
Mlzii, y-hyjy ( 1 3D fri^coWlEUfiK 
jg$*ufcJBtt<*)p-S i ( 1 1 ) ±«2*)ifMSn. 
#<2-X>y-Mffi(13Ga, 13Gb) t^t 
y-h«fli&iX5>f y (13) tiT^^-'J^y 

imtffyyxr'y&k'coi'Oy-i ^commm^. 
frt>%&#v-»H Fmiz£<omf&ztix^z> . 

[0 0 17] P-Si (11) itli. dix^^-vm 
fi(13Ga, 1 3Gb ) &7A^t Lfc-fe^777-f 
^M^S: t 20(0ft y*)Vffl& ( 1 1 N a , 11 
Nb ) . fvy^lHl ( 1 1 N a ) COMfftlJWinStC 
iK8Sl=H-ey^S*lfcLD (lightly doped) ffi.® 

(HLc,llLd),ft y^/1-m.W. ( 1 1 N b ) 

commiziz nmzi&mmiz v-h-yyztitz l Dmm 

(ULe, 1 1 Lf ) iffi&ZtlXU&. 4fc. LD 
«« ( 1 1 Lc ) (llLf) C0S^HW;(4#^ nS 
CSIIC h'-h'^$^c Hl^-f >1S« ( 1 ID) S 
(11S) *^B)t$iX. LD^lsg ( 1 1 L 

d ) k ( 1 1 Le ) cormz\,i.&« nwiz^mmzF-v 
yrztuz&mmm ( 1 1 b) a*wifts*vo**. 
[oois] 4fc, y- hfeiaffi (12) &&A,t*m 1 

OfflfijSi*® ( 1 1 C ) ±tz(4, y-h«flKtV5-f 
y (13) F*»^>^:*Sl2<?)*l8Wi 
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smm ( 1 3c ) tfB&zti. wMmmnwrnatfi 

Bf&ZtlX**^. ZtLtz-y-hWm ( 1 3Ga, 1 3G 

b ) % y- h > ( i 3 D &t^»2^iittsits 
( l 3C ) Jbfcii, s i 025rif*»4»5r*»l OJBBB6 

ass ( 1 4 ) ifemzwrnztixm. minmffiim 
m ( 1 4 > ±«i, a i tczfrhtch f w >-m® ( i 

5 ) k V-Xll (16) A*0j££:h,Ti3D, Kl^-f y 

mug ( 1 1 d ) atf y-xfflis (lis) ±.<7>m i 

Oiffiiiiit (14)4: f- htmKI (12) +tcBHP Zti 
W-/KCT1 , C T 2 ) SrcfrLT. -Hi 
^ft, F W >-m*£ ( 1 1 D ) ( 1 1 

s) wamm&fxx^h, 

[oo i 9] iJh.&KWv&tfy— xms ( 1 5, 1 

6 ) Sra^^fflfi. S i 02/SOG/S i 020<fc O^T 
:s Fta^JtH*^=S:l.^2c7)®S^*M (17) #ffM 
S*U y-X«(16)ltli3^;b*-^(C 
T3) #BHP$fc.T^&. £2e>JBI8H&|glK (17)1 
£J2. I TOi^^S^S (18) *^fi)c§^. 3 

V*-)V ( CT3 ) J^LTV-Xll (16) 

[0020]M:,11 RX/m 2 L^ttAA^tai 

<owmm&mwi-z>, t-r. ( i 

0)_htC. y5>S i H4&*ffi#Xk L^CVDlCj; 
OTt^rXy'Jny (a-Si) Sr«SL. McOa 
-Sir40 OroxJf^-eU— if— T— 0^ 
iSJMfcL-CJKUi/Uay (p-Si ) (ll)tLW 
K/Ctt-^Jf^Xv^-, EP*>, RIE (reactive i 
on etch) lz£ Ox-vf-y^^ k£i 0 . ^Oigo 
fc^OTFT»O^Rtfm^»flftSJM5ffi ( 1 1 

c) £#jfibT^*. p-s i ( 1 1 ) mzpmtzim 

CVDtJ:^ S iO2Srl000AOJ¥$t=«yiL, 
y-MfiHR (12) kLTV>&. -£LT. S i H4£ 
#f4# X kU580 XWiai&C VDKiOpoly- 

s i £«jilt. ^^^yH-try^Sr^fo-cffiffifii; 
{fcL*:&. ^y/Afyy'Jt'f H (ws i ) zxn-y 
9 'J y/l, d«poly-Si tWS i OsKUtM F 
)I£R I EtiDlBl— A7->'tX7f>'/tl.;i:f: 
y-Mg(13a, 1 3b) k, Cil^^lS]- 

v\ ^2offifft§amffi ( i so ^mu^i.. 

[0021] W&fmz?7**V7\s*j7s Y ZMLtl 
\k. ft F-Xfi (3X101 13/ c m t 2) "C«^)J(S 1 
0-f ^-yfl^a^^ff^, y-h«® (13a, 13 
b ) z-?x7i l zv~-xmfYU4ymt& ( 1 1 S, 11 
D ) k LDffi® ( 1 1 Lc , llLd, llLe, 11 
L f ) Z&fSL-fh t fc fcfc. y- hm® (13a, 13 
b ) cOlT**** pM^Of-v y^Hii^ ( 1 1 N a . 1 
1 N b ) k $^6 . hfll® (13a, 1 3 b ) ± 



-f*y&A£;«F-X:tt(3xi0tl5/cmt2) T 
^fddkfciO. y-F«® ( 1 3a, 13b)<7)^ 

oMii<op-s i (id mtfi'i'XYem.-YX'mm. 

tcm^ix-CLD^ ( 1 1 Lc, llLd, llLe, 
1 1 Lf ) k^Wtfctt, U^h^p-S i 

(li) {iifi«0lt:K-ey^s*LT, v-xm® ( l 
is). f w yffi.® ( i i d ) auf*jiMB« ( 1 1 

B) tffflLZtil. 

[0 02 2] yyyr—— ^titlil^y^l/- f—T 
--Mz£ *), p - S i ^ K-r KM*£ (11S, 11 
D, 11B, llLe, 1 1 Ld, llLe, 1 1 L 
f ) *m&4kLttk. 4 1 0Ktf>«JEC VDfcJ: 0 S i 
O2£2 00 0AffMU 6 0 OXTCT— -/H,Jfc», 
3 0 0W7"7X'?CVDi; i ti) S i 02£ 3 0 
0 0 A $ djjgJlg-f |> C biz£ 0^1 OJRiattgKJJg 

(14) «rJ&£LTV*&. -?-<OfjsL ^'J3^*»& 
#»«^Bfl*rr-> 4 5 0°COH2T--/U£firr>*:flL 
R I Etc J: 0 F1W y&^V-Xfi ( 1 1 D , 11 

s ) ±oy- hfeiMs (12) i nmmtmm 

(14) 4"C3y^^h^-/KCTl, CT2) £B 
J&U T i /A 1 S i Sr^/N°>y * >) y?'lzj: 0,700 
OAOlf^iRJIU <Tix£RI EfcJ; *)/*9—-yr 

lx. w-i ymm ( 1 5 > t v-xts ( 1 6 ) &m 

|£L"0*£. FW V«® (15) teH— fllfcoVYtiS 
88$*UO*4. FU-^ vmffi (15) tV-Xfi ( 1 
6) ? Y*-)V (CT1, CT2) £tf-L 

"C F W yRXSV-xm® ( 1 1 D , US) (CtS^S 

[0023] SV\ y'J3 >-4>0*^^aic7)^^ 
42, 3 9 Or^HX^Xv^Sr^To^f*. 4 1 0*C« 
CVD(zJ;0. S i 02Sr2 0 0 0Ai0J¥$(C«ilL. 

sogi, ep*>. xe^^matfffiBKtctojBfltStts 

S i 02BI 5: WM. L T ^Fifl -ft L . B:, 4 1 0'Cc7)CV 
Die J; 9. SiO2^100 0A(7)f$C«iLtg2 
^VISt&RlS (17) S-JBJRLTV^*. -eLT. RIE 

9 y-xms (i6) iL<rm,2<r>mmmm < 1 

7 ) ay^ F*-;P (CT3 ) £®fKU IT 

y N .^_-y^ LT (is) eiu y-^. 

tft(i6) tcsaaEtTv^*. 
[0024] xmtmmx'iz. y- vnm ( 1 3 g a , 

13Gb) OHffllC^S 1—2/1 mSS^L ( 1 
lLc, llLd. llLe. 1 1 L f ) WltfE&tUZ 
ffimz&UX. p-S i (11) tfBLT&->tiBtfX\ 
Of-r y*)UffiM ( 1 1 N a , 1 1 N b ) co^gfcfr 

Ii(llLc, llLd, llLe, HLfJtt, 

!*WlalR$ie>ft:tf>(c o . 5 m Jil±(±£«St'S> -S. *^ 
•7X ^ -fix^ i 0 L D fgab^hi-S k . ftmwiffia 
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[0 0 2 5] «;i«rB3fc:SjV*-J:'3fc:. L-S^F (R> 

Afrfrdi:. LDSS ( 1 1 Ld, HLe)«fi$*5 
i£*L. LDfidlLc, 1 1 Lf ) #M£>&^ 

LDf« ( 1 1 Lc ) fcrtJV^tt-ffjWHSlSfl'f . 

+<*y*>W8& ( l in a) £ y-?*a»«aEfu 

ffiisB ( 1 1 B) CjETOWi^n***, <I^I*K i-f 
>*)l-im ( 1 1 N b ) T'(4. LD^$ (HLe)t 

a^x. ^mm f m^tih(DX\ v-?9mjm*.e> 
[0026] mmz^ m^r^tz^K uisxv ( r > 

**&tC-mfe*-6-fc:J4. LDSUdlLc, 11L 
f ) a*«t*;U L DfltsSj ( 1 1 L d , ULe) «<&hi 

$ix^> i: . LDi^(iiLd) izm^xmmmmm 

f-vy*;HH« (HNa)S: y-?«SEft$E 

ix. &mm& ( 1 1 b ) fcm*E* t ^x.6*i&3&«. ceo 
y*/nw* ( 1 1 n b > t-(±, ldi^ ( 1 1 
Lf ) (zm^x. &MRimm%ti*<7)X'. v-tmm. 

[ 0 0 2 7 ] B|J*> . 2lH=«8fcfrfa#»fc ^* 
>U» ( 1 1 N a , 1 1 N b ) £lE?iJ£S§-£ Lfc«3tK 

.to. — ^n^^^x'LDfflmtmhbK^x^it&L 
*i(6j± $ . 04 & vii 5 t4*%w<ois 2 commmm 

(10) ±tc. 

(poly-Si) (2 1 ) tfTFTttfcMvCttfcfc: 
J«iltt*f4>*ifc»ttT'«b«fc:»lSS*L* i: fc fc(C, -lit 

S(21C) fcJfiroT^S. Cil^p-S i (21) m 

mmtm 1 ongijgiti (210 ±u^y- b$m 

1(22) sWRSSiiTV^. y-Mfc»M ( 2 2 ) ± 
fcf4^- (23L) *9fMt3*l, P - S i (2 

1 ) ft«tC«jei-*««te»4. y- F 5>f V ( 2 3 L) 

fiitznm&mfi. tfxtLMfhixtzmtfxnp-s i (2 

2o<7)y-hflffi (23Ga, 23Gb) t^r>t 

. y- bmmRtfvJ > ( 2 3 ) (iT)i*^-Ku ^ y 

[0028] P-Si (21) JltCti. CiX^^r'- FH 



g(23Ga, 2 3Gb) $rVX^fcLfc-b^7T5^ 
yi<IHo-C20(7)f^y*yHl (2 1 Na, 2 1 
N b ) „ y*>HJWi ( 2 1 N a ) C9M$lC{4nl!t 
fiiftfttcK-tryysnfcLD (lightly doped) ffi® 
(21Lc, 21Ld).f+ y*JUmt& ( 2 1 N b ) 

<mmizi± n mizismmz f* - 1° >- y $ lddi 

(2 1Le. 2 1 Lf ) -bWtiLZtlXX^. £?Z. LD 
«J* ( 2 1 L c ) (21Lf) ffmVUH-m^i^ nl 
CB»Kfc: H-try^Sil/S F W >1BJ* (21D)» 
V-X«« ( 2 1 S ) tf&f&Ztl. LDf« ( 2 1 L 
d ) t ( 2 1 Le ) cr>ffllzlZ&« n F-f 
yySftfciSlfWW ( 2 1 B ) **JBfife3*vO**>. 

[0029] y- htmf& (22) £i&C*£Sg 1 

<7)nmma.mm (210 ±tt±. y-F««&tf 54 

y ( 2 3 ) tH-JB^tryiM Ffrt>%$>m2<7ym&)m 

&mm ( 2 3 c ) ifm^Miw 

B$LZtlX\-\& „ Ztlt?y— (23Ga, 23G 

b ) . y- f a y ( 2 3 l ) mfw,2<?>m m^&mm 

(23C)±tc(±. S i 02%£frt>%:2>mi(0®mm 

mm (24) i&m£.im2tix^&. mi ommm 

m ( 2 4 ) ±K(i. A 1 ^i:'*^^^ FW ( 2 

5 ) V-^miS (26) jWe^SiiTfeO . HU-W y 

««(2id) awxy-xmw ( 2 1 s ) ±comicom 

ISHfi»R ( 2 4 ) t y- (22) 4»fcH!P&n 

tz^V99Y^-)V (CT4 . CT5 ) Sr^LT. ^il 
-fix. H W-f V«JS ( 2 1 D ) RW-xm® ( 2 1 

s) wmmtfLZtix^z. 

[0030] ztib Fi^-f >M/v-xmm (25,2 

6 ) SrSd^ffiti. S i 02/SOG/S i O2C0X d^r 

¥ffl-ft«as«*»45ars»2«o«iasftaiH (27) *%m 

V-Xtffi (26) ±C(j3y?? (C 
T6 ) *«BHP$*lTV^&. ^2^«^ff^ (27)1 
tcfi, I TO*^^4«*fi (28) ^)S;$ix. 3 

h^-;U (CT6) ^LtV-X«ffi (26) 

izm%iznx^z>. 

[0031] ^mmmmxit. y- hmm ( 2 3 g a , 

2 3Gb) OW(MtCS$ 1 — 2 jtx mgl^LDfi ( 2 
lLc. 21Ld, 2 1 L e , 2 1 L f ) jWtttStlfc 
ffi^tCfcV^-C. P-S i (21) *>'*filft(f fe*Lfc»tt 
T% #««f-v >-^fSt^ ( 2 1 N a , 2 1 N b ) (DM, 

ffljfttf^\Mzmi*t&£oi,zzhx^&. mm. z.<?> 

ia^LDfSJ^ (2 1 Lc, 21Ld, 21Le, 21 
L f ) (±. U«»W»ftK)fc«)t:0. 5//mWili£^ 
Xfokif. ~?X9 -ft\XZ i 0 L D IglStfffi/h-t 6 1 , @ 

* i a JflrflUSi: LtcZtlzX'O. y*MZ& 

v^x, u-^m^^tTt. cnfcffijiiiwfis^jbsflii 
^^-^r y^uzx -7 xv -rmmzvox. &z\t tfx-* 
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[oo 3 2] mmmeizTjk-t^oiz^ wjxy- (r> 
ijmz-rtitcm. zti* -?x?izM(7)m2®(?>4 

AZ'fTOt. LDM® (2 1 Ld) WmizL, LDI^ 

< 2 1 lc ) tm.ms>&wim&t&w. LD#($ ( 2 

1 Le , 2 1 L f ) immt-f , jE*fc*fcft.ft. I« 
HIM ^CSEWEj^eiJn^n&t . LD««(2 
1 Lc ) (CfcV^T«^A i MfP$iXt'\ f-lr^^HW* 
( 2 1 N a ) £ U -^mab&Wu ( 2 l B ) 

CUBE****. ^on#, +*y*MSS& (2 

INb) T'(i. LDfg$(2 lLe) fctJWC. 

[00 3 3] fflKIC. BK?*i*VVt*». I/y^h (R) 
tffcfcWMtefcii, LD«« ( 2 1 Lc ) jWft*: 
L, LDffitt ( 2 1 Ld ) A«J,StWfS. i 
CDi§-£\ H IM VtCH«E**W2raS*i«> i: . L Dfflig 

( 2 1 Ld ) tCfc^T^m^MfQ^^-f, f^^*^ 

«« ( 2 1 n a ) * y-?maw>wu ( 2 1 

B) iznmKtfS- z.t>tLh&. <Ict)B#, +-*y*A/gM 
( 2 1 N b ) "C«. LDp.ig ( 2 1 L f ) fcfcWC , 5$ 

[0034] ttz . 1^ ^ h ( R ) a*±Tirtfh.lft^Jfc 

«« (2 INa) (2 INb) W^hfr 

LDHJ£(21Lc. 2 1Ld) &*V*ti (2 
1 Le , 2 1 L f ) r«IHI^ffl0 t *rS&i:$r£. i<J0 
EflUolt&Sflfcf"*' y^JVWM < 2 1 N a ) 

( 2 1 Nb ) <r>t'*>L>j)^-ifx\ v-?mm. 

[00 3 5] 

t, 2 o<ot^ >*}umm&miM< l zig;mmffii£Zit&2 

ittl L D D ffijScD H T F T fcfc Wt . ^A->- 



i-jtt. flfcfro^-v y *;HiWfc:W LT tt . (KftftlH 

[0036] V^^-riiSrifiJR-t?.^^. <K«UtMi£ 
[HH^^#=5rira] 

[01] #»!B<D» 1 OggHffigBfciffi STF Ttf)¥ffi0 

[02] HlWA-Aafci&ofcKiBBrc**. 
[03 ] *«BH<0SS 1 <0HJBB«<0fPfflJ»»Sr8lBjri 

[04] *j%ffltf5SS2<^|jBeJBfc:fiR*TFT^TBBH 

[05] m4<7>B-Bmizm->tzmmm~?$>&. 

[06] *%BB«0|g2^U|gB»^ffl»*^S£Wt« l 

[07] msfcOT F T^MlTJb I) . 

[08] 07OC-CttC»ofcSTiinaTfc*. 

[09] tS!3|W)TFT^)|affll2:KB^S¥iBatr*4. 

[^^UiW] 

10,20 

11.21 P-S i 

12.22 y- bm&m 

13.23 y- httffiStt 

i4, 2 4 miwrnmiimm 

15.25 Hu-f ^ussft 

16.26 y-^is 
17. 2 7 SS2^SIUK6J§ffll 

i s , 2 s m^mm 

CTl, CT2, CT3, CT4, CT5, CT6 3 
R 



[09] 
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